Na+-independent Cl(-)-HCO-3- exchange in Madin-Darby canine kidney cells. Role in intracellular pH regulation.
The role of plasma membrane Cl(-)-HCO-3-exchange in regulating intracellular pH (pHi) was examined in Madin-Darby canine kidney cell monolayers. In cells bathed in 25 mM HCO-3, pH 7.4, steady state pHi was 7.10 +/- 0.03 (n = 14) measured with the fluorescent pH probe 2',7'-biscarboxyethyl-5,6-carboxyfluorescein. Following acute alkaline loading, pHi recovered exponentially in approximately 4 min. The recovery rate was significantly decreased by Cl- or HCO-3 removal and in the presence of 50 microM 4,4'-diisothiocyano-2,2'-disulfonic stilbene (DIDS). Na+ removal or 10(-3) M amiloride did not inhibit the pHi recovery rate after an acute alkaline load. Following acute intracellular acidification, the pHi recovery rate was significantly inhibited by 10(-3) M amiloride but was not altered by Cl- removal or 50 microM DIDS. At an extracellular pH (pHo) of 7.4, pHi remained unchanged when the cells were bathed in either Cl- free media, HCO-3 free media, or in the presence of 50 microM DIDS. As pHo was increased to 8.0, steady state pHi was significantly greater than control in Cl(-)-free media and in the presence of 50 microM DIDS. It is concluded that Madin-Darby canine kidney cells possess a Na+-independent Cl(-)-HCO-3 exchanger with a Km for external Cl- of approximately 6 mM. The exchanger plays an important role in pHi regulation following an elevation of pHi above approximately 7.1. Recovery of pHi following intracellular acidification is mediated by the Na+/H+ antiporter and not the anion exchanger.